phenotypic response of a species or a genotype within a species to a number of diverse environmental conditions. In the plant kingdom, a relationship has been suggested between environmental variability and the natural mating system evolved by a particular species, which in turn largely determines the degree of heterozygosity maintained in the population (6). In cross-pollinating species which generally exhibit inbreeding depression and manifest heterosis on hybridization, environmental variability has been shown to be inversely proportional to the level of heterozygosity (1, 8) . In self-pollinating species which promote homozygosity, the environmental variability of F x hybrids generally falls within the range of the homozygous parents (5, 9, 11, 12) . However, regardless of the natural mating system evolved, differences in degrees of environmental variability between genotypes within a species were found to be a significant factor (1, 12). Therefore since genetic influence of environmental variability has been indicated, knowledge of the extent of genetic diversity within a particular species is necessary if selection for this characteristic is to be considered.
The purpose of this paper is to present results indicating the extent of genetic diversity for environmental variability* in the self-pollinating, cultivated species of Avena. In addition, data on the effect of heterogeneity within a population on environmental variability are reported.
MATERIALS AND METHODS
Seven populations were studied. Six of the seven populations were established varieties which represented the range of morphological variation between Avena byzantina G Koch and A. sativa L. Each variety was considered homozygous and appeared morphologically homogeneous. Therefore, the genetic diversity within the six varieties was assumed negligible. The remaining population consisted of a composite synthesized by mechanically mixing an equal number of viable seeds from each of the six varieties. A completely randomized field design with was used with a complete factorial statistical a 10 feet in length with 18 inches between row plot with measurements taken only on the c grain and forage production. Forage production of green weight were taken about the 15th day ary, February, March, and April. Each month each plot was clipped with a knife at a 3-inch after the initial clipping in January, forage subsequent months represented regrowth. After row, the 2 border rows on each plot were cut proximately 3 inches in height.
Comparisons were based on 2 characteristics (1) the mean production of grain or forage o ments represented, and (2) the variability surr lation mean as a result of the environmental co interactions. Two methods were used to estimat variability of each individual population: (1 efficient of variability, and (2) the total squa The squared coefficient could be used only to variability of the populations. However, the tion with the percentage contribution resulting mental component and their interactions not comparison of the total variability between also made possible a more critical examination each population to specific environmental comp by the correlation coefficient (r), the relatio squared coefficient of variability and the tota was +.980** and +.876** for grain and respectively.
Replication differences within each year and lation density were not included in the de squared coefficient of variability and the total each population. However, a combined analy used to determine statistical differences betwee tion of the populations with the between plo error term. The minimum differences for signi the tables were obtained by means of revised D ranges using for p only the maximum numb compared (4).
